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(54) OPTICAL PICKUP AND OPTICAL INFORMATION PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correct an unnecessary 
aberration which is generated accompanying the 
movement of an objective lens when a correcting means 
for aberration symmetrical to an optical axis is arranged 
outside an objective lens movable part. 
SOLUTION: When an aberration occurs, a concentric 
circular "wave surface delay" is generated around an 
optical axis with respect to the reference wave surface 
of a return luminous flux. The "occurrence situation of 
spherical aberration" is detected by a beam splitter 112 
for reflecting a concentric circular inner peripheral side 
from the reflected light of an optical recording medium 
109 and passing through an outer peripheral side, and 
light receiving elements 114 and 1 16 based on a 
difference between the outer and inner peripheral parts. 
A relative positional shift between a liquid crystal 
element 105 and an objective lens 107 for correcting a 
wave surface shape symmetrically to the optical axis 
generates unnecessary coma aberration (residual 

aberration). The coma aberration is detected by the detection optical system of a condenser 
lens 1 10 and a light receiving element 117 and, by a 3-axis actuator 108 capable of controlling 
the tilting of the objective lens 107, the tilting of the objective lens 107 is changed to cancel 
the coma aberration of the passing luminous flux. 
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£ © K *t ft lc «: , B.&cDfcMytT&2>0#.ft£, [U #r 2 ft fc ± 1 # HI }Jt ft # 3: ft , C 
n^«^T$L^on^„ 04 (b) tt N §^fS«S«lT*§«fn5 0*)l£ (tt 
ii ft ) fc±i*0«fftfc*, S ft H ? l l 7©S)ti©±A^Sfcat*$5, O^jft c k 

itft) t i ^0#Tft i: «, fi*saj»^**), c ©aft £ &fttt^F®mm t 

[ 0 0 3 2 ] 

{± , a w s s © m h m m 5 0 n m * w m l t ^ § m a us ? e n l , s»i/vxi 0 7*^/ 

xi 0 7©->7hii)Cft^i4 (b) Kis-r ; F#««©;£fc"eft»icfflD#£i;So c 

ft it , Mfti'^Xi 0 7tisa«?i 0 5©tB*fiitB-fftl;:i;'3. ft SB fc» ft 1 09±t 40 

Slfti5X*7 htcn-7iRM*^^-rsfc46TfeSo -^©^F&fif^i:, 

ffiTJoTamwfcTs ® ^ 1S1 1 4 u 5 o ffi«-rft*^#<45«Hia5ic^-r : F*si«o 

SlOi*tf3l<4!), & {RiJ © fig tt # t& * £ il< ft o T V < © # to 3 o 
[ 0 0 3 3 ] 

t-a, 06tc^-r«t^ft7oofiii^tc^fij^nfc§ft^?i 1 7 mm 

fSl 1 8 £ <t iKDnvti^^at^o T ft to , Sft^?l 1 7CD^ftffi&i, ft 
I5f8«fii*l 09©^^7?fRl iSTfrft IrI) lC2Hi|E^WL, ^©2fiBHc(±ftl2g^i*l 
0 9©@«k7d[r] y^iy>t;l/7:|pl) tC^ft^ft3^SiJ^nTV^S 0 ?LT, ft 12^ 
Jfi # 1 0 9 © ¥ & 75" [o] Cv^T^TalRl) ©2fiI^<D5^tD-73©30©fiI^^:|a]^7^[6]J||i 
t a , b, cIMl 1 7 a, 117b, 1 1 7 cit5. f U, dOa. b, cfigl^l 50 
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17 a, 117b, 1 1 7cA>5(llA!n5«ifif*, *n?nA, B, C t ? Z> . 
[ 0 0 3 4 ] 

t & K , )tl2ilftl 0 QOvi'T^SlPlZliiDn^ 1^ let 3 OOlil* d 

, e, f IB « 1 1 7 d . 1 1 7 e , 1 1 7 f kti. tLT, HO d , e, f « « 1 1 7 

d, i i 7 e , i i 7 fA^ia^jns^iif*, fnfftD, e . f t -r & 0 ^ 3^ 
@i i 8 tt » fa*¥«fttfi*J*¥afr&*lJ8*nTv**. g ft ^ l l 7©&««fr&ffl 

**tifc««fli-*tt, ajifsi i 8tA*?nt3iS0iiA^t)ni. c <?> * *s $ 

, ft SB i§ Sift © ¥ S 75 [rJ (5^7^**) ©avi&M^r^-ffi^: COMAtLTil 
fgl 1 8fr6tB*jSftSo » J* ^ S 1 1 8tC«kS^g[*^T-^-rfc, (82) t45 0 
[ 0 0 3 5 ] 10 
[ft 2 ] 

COMA = (A + C + E) - (B + D + F) 

Mftl/yXl 0 7 t. m&m? 1 0 5©ffiJtfiif fttff ^liSOf M *E <D 88 

14 > 

grtiOJlffl (h77^e-yf) : 0 . 4 6 ji m 
3Krt»©«(^^-^«) : 0 . 2 3 /im 
fcrtSOBSCdOl' — : 0 . 05 1 |im 

w±oaofg5o ^©iftttttJt^uvxi o 7 £ « a as ^ 1 o 5<D«wfiif m> 

& «| fi tH * <§ A ~ F <D fP {§ ^ T* & « { t L fc n V 1R H {g T* th £ « 20 
[ 0 0 3 6 ] 

^^yoD273(Rl©^7h{|iiJtaHcJjnitT, *-;l/M&J»nTflEfc3*|ll7**-aX— *l 0 8 ffl 

n if J: v> » SMT^^-air — * l o 8 « , Jtft^yXl o 7 <D ft Ift * , 3t^^©)ttJi^ , 
6«tiIt5^%l/yXif iifati t)ii*tlt^5. 3$iiT^^aLX-^l 0 
8CJ:»)MiU>Xl 0 7©fS#£:^ft: }Si®-r3ftJ£fc::3Vi&M#fg£-r&c: 

[ 0 0 3 7 ] 

U y X l 0 7*^-;l/HlPJ»«"a:acfcJc«J:»), i& M © &® K £ C £ & <fc # + £P S'J 

* n t «/•» a d t t> a> a o 

[ 0 0 3 8 ] 

£fc. SttUVXl 0 7 t)tE8Iftl 0 9©fiSftlt8, -»K«»t5. £ © £ 9 & 
m. » « , ft§Bfi^*i0 9©9 L ;l'h^»)£n?k?n3tf. f/l/HlT-tnviKi^itt 
5 0 Li> L4iC6, *^SSSO^fiSiTli. 3ViRSI*l*m/*iliE-rs^®*ii*.TfcSfc 
f-;l/hSE»K:«fcSiK£Sfctftm/»IE*-SCfc#T5te*fc*!K ftlB£t*&i*l0 9±&c& 
» 4 X # v h^^iSf Scti^f 5. 
[ 0 0 3 9 ] 

& , * n Sffi © ^ fi 1 tcfettSffifflffilESS^T&SffltSIIC? 1 0 solWIHSttt, M 3zE © 40 
ft SB ft # 1 0 9A^P)(DStif^^-&*n§^ffiiKMA^^fiK-ra73?4fc^T'«^<. StS 

;i^a*ifi^^Hj-ras®ff-t>-t)- ( ei ^ r ) , mmmmomm a ft e v # r ? 

[ 0 0 4 0 ] 

£ 5 K * fc , *HSfi©JB86l-et4» aviCZ||%^tJBLT3$4r^^^x-^10 8^rIgt!j 
-ra^&ofttotM;:. Wfti/yX i o 7*fc«3f*7 , ^^^x— ^ i o 8 i: r& H JSi ^ l 0 
5 t©ffl«filf ni*ig^»bt, 3f4T^^^x-^ 1 0 8 0^-;bh73lR]P^^r?f 

0 T t> J: l/^ . d©{4ffl-rna©^*nti. J;<tt5>ih.fcP SD (Po s i t i on S en 
s o r De v i c e : BiS*f) *£ , -;/*7'-yXH£ft^&±&CiEBLT, MVoU^X 

1 0 7 t P S Dffl©ffiflt*fctii"rnfcr«fcVo ^ L T , ^Sl? n/cffilf nitt, ^ *6 SB H 50 
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M*^<Si:/c3flllT^^^x-^ 1 0 8fcJ:t)>tft&lU>Xl 0 7 ;1/ h$JiJn5„ 
[ 0 0 4 1 ] 

m 9 l±* p £ffl(DnM<DBM 2 ICiStf Z> rM&S4 0 7 nm. N A 0 . 6 5, ft fig S 

ffiO«(S**ta7feS. iai<D^fifiOJB»Sl0^tf-y^T-yyil^^S^(i, 3 ltd 7 ^ 
f al-^ 1 0 81CftjtT, 2$fi7^^o.X-2l0 8' t ?S a B B t? 1 1 9 %iaBLft^ 
T* § o 
[ 0 0 4 2 ] 

#^Ji§OJgfiS20nvJ&M*iIE3M3ti, 3$ft;r*^;ix-*(Dftt59l;:, 0 9 ^ "T J; -5 10 

19 8, i i otc^tct^t; <j> & < ^ t. - -n <d m w m m # £ ;& *t # to 2 n , §i« 
*aau»fc^3i«ffit©iHi»cai3iLT*£E*aiiimf#s«t3tar3T*»)» en an m ee ^ ftj 

m? % £ t lz <fc K> , #jSW«1&g|3#<D?&J B QB#T^: n^n 1 *>5n 2S-eSftK*ii 
SJff^: n^Ift^tlt, SfH^iIigTSftSHUCftSgS: An • d ( 

a n ammmmitft, d it m n <r> -tr ;hp ) , -r & ^ *> , tit, Miin • d 

[ 0 0 4 3 ] 

®l * t£ , Hi i«$0#^vJRM*^^Lfci:-r5o :037iRi<D»i*2^7cilli8i:l 

TiLftOtfHl 2 (a) CD^^T^-TgP^-T'SSo CCD.t^^^tE^^L, 5t«Jl/yX 20 
1 0 7 lc ft MJ £ A It "T 3 ft Si , 012 Ca)©®*8T-^TgP#<9<fc-53:fttgSjb<# 

a & n s j: 5 k , « a * ? 1 1 9o*a«fi««k:aiip-ra*flE*nsE-rsi:, « a as ? 1 

5 . 012 (b) « , 01 2 (a) ic43tt§^*i (rjviKstojg®) tmwi cm&m^ic 
■tssioin) (D ft , -r^^-feMiE^osffi^^-ro uohvirm (01 2 (a) © 
nmvwft) «fc 0 tssc^s < 

[ 0 0 4 4 ] 

3: , * H Sfi <D ffii l . 2 £ & V> T , SiiRSiiEfflOSS*? l 0 5 fc, n viRlffil 
Jl £> ffi. A IK ? l i 9^-gPp Q pfbLtt -f & fc> % , i B B B (i i Mclffitciotii ^ 

- > £ , 0 1 0tc^^n^3ViKM?fiEfflO/^^->i:-rScii:^J;»3, l o © H Hi ^ 
tc 43 ^ T , nm IK M t n v IK M © *fl IE £ ff 5 c i: T # , ft ^ <v * 7 >y X L T t± gfl B a B £. 

[ 0 0 4 5 ] 

01 3 l**5£m(DmM<Dmm 3 iCiSlf 2> rffflSl 4 0 7 n m , N A 0 . • 6 5, ft M It ffllJ 
M /? 0 . 6mm<9iffe^ftfaiSggttJ £ r&$&S6 6 0 nm, N A 0 . 6 5, ft M It 
fiB S S JP 0 . 6mmODVDl)tieiI{(:j SHKES, S £ , * fc M £ T' # S ft fc? 
>y*7>yX<D«$£^-r0T'&3o B 1 O^ftOJBlBl fcSi!t5jSl4, ?fcfe^<D§S§ftiK 
? 2 0 1, n'J^-^U^X 2 0 2, ^-r^nY>y^X'JXA2 0 3 ZMtzlcMffi LT ^ 
%>&X*3b%o $ fc , § $8 ft J* ? 2 0 1 It, ¥mfoU-*f-Z 0 1 a, Jfco^Aft^jR^ 40 

2 0 1 b , ft 1$ US g§ 2 0 1 c*^ll?nt^5, 
[ 0 0 4 6 ] 

. *mM<DBM 3 K & V^t, rj|«SI 4 0 7 nm, NA0. 6 5,ftS$ltfflOS1£J¥0. 6 
mm<DfrMftsBM{*J OES, IS £ , $ te ffl £ "T S tfl fig (± , ^flBOflSflBlfcffi&T 
6«ft*Kfltt*»L, r<gffl}£g660nm, N A 0 . 65, ft M I* M S « J* 0 . 6m 
mODVDl^ieilftj ^12 IS, n ± , $ftttSit5i#KO^Tll|it5.' 
[ 0 0 4 7 ] 

S » ft * ? 2 0 l^^ai^l^-lf-2 0 1 afr£>tHM2ft/c{£ffl?£fi6 6 0 nm(Dftt±, 
^nif^A^^i? 2 0 1 b^IIL, nU^-^U>X 2 0 2 T¥fTftt^n, ^* -f ^ 
a-T7^7"'JXi 4 2 0.3(CJ:otI|pl7*'JXi, 1 0 4©73lR)^S*f^n, fillPlXUXAl 50 
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0 4E«fc-3Ttttt*<9 0£ffllRlSn, 1 /4$fiffi 1 0 6 ^ I® L P3 I)t 1: S tl, H %0 U 
yXl 0 7KAHL> Jtggiftl 0 9±tf /h^iK-y hi:LTl)t?n5. d © X # >y 
h £ <fc , mm<DH3L, §2 fi . Sfc«i£iMT^n5o 
[ 0 0 4 8 ] 

$^c, ft §2 M ft 1 o 9 e> s a* l tc ft t± , <i ft x u x a 1 0 4-z?fiiip)£n > 9 4 >? u 4 

y^^'JXAZ 0 3fS»«ti, 3iJ^-^l/yX 2 0 2 ttS)ltilSn, * n ^ v A ft 
?I?2 0 1 blC.J:0^#i*U'-+)-*-2 0 1 aillS] — + +>rtlC^S^^ffiii2 0 1 c 7? 

(Ri(ciii}jf*nT^^{±s§i2 0 i cts^jns. 

[ 0 0 4 9 ] 

, j&S©SW£#?Mi&MtffS£-f& 0 L^LStf 5, **!0^l3T-(i, If fe ft 3* 
^©l«f ii^SIIlO^i^Si: btffi^I? l 0 5***LTfc*fc«K c ©?£ 

n * ? 1 o 5^i^5utci^ d v d yt¥ & t (DsmmicftttT 2>wmum$>mm~*s 

[ 0 0 5 0 ] 

% a m =? i o 5 © «ij » « * l r tt , ytmmm»mm^m ( 0 ^ * -r ) ©m^^^sr/B^ 

n tf «fc V o tt K © il 9, DVD^©f2® C©ftjRfr&©ftjRfctt»U>Xl 

08cxits*5t, &5©itw;:fl i ?i*®iKM#fg£L, 12 it s ± tc ffi? j& £ n s ft x # 

7 h^ff^^^fktSo c ©3g£-T S«®iRg*J7-6?B-ra&«14©S&fl5iR!S«*, ft!2i$ 20 
& <* i: K ^ 46 12 « £ ■& T 43 # , 3tESI*W9JfaiP6«itt«nft)eES«ftoaat 
)£CTs & ©£Sffi US M 5 «t ^ ntf 3: fc , ft 12 IS & & ¥ IS t b T 

^-^^-i3rrc:t^©M9^MU^;l/«:if^«t9^JgiJ-r5lllfiK^:H«:ffl^nif«feU>o 
[ 0 0 5 1 ] 

g fc , tftSB©«fc5fcDVD&:58l«©iKfi«IE¥®»co^Tfc, Jtil/^X 1 0 7 t« a a a 

^?io5©*B^(SiM-rnicj;»)^^^:=iviRM*^^-rso l a> l * # e. , *nm<DB 
?i o s ta^B]y> x i 0 7©*a#{ss^nu:#^?££^£:3vi&M&*iiE-?#;i>o 

[ 0 0 5 2 ] 30 
& 43 , DVDft*&T?©=iviK!g*©«fc]73fci:LTtt, *n^vAft^fi?2 0 1b± 
ICB1 5tC^-r«t-5^:a~fmi^2 1 1 a ~ 2 1 1 f * g8 , &^i§«fr?>©[H]J/Tft<J:9g 
ftLfcra^fcLT©ft*ra#A~F*f«|iffiLfcittt©^IBl©ia6fc;SLfc«fc$*»Ji^ 
mi 1 8 t J: o T (§[2) ©iRWife^ofeJc^lcS^M^lcasftLT-^ntfJ:^. 

[ 0 0 5 3 ] 

$ fc , l 0 5KioT, DVD*©B»'B£i$fc:5B£f3S*iSiKiS*£' 

S <y * M IE "T £ 00 * IH W L tc # , X*x^y*&{uffl*fIEfS??5:ffl^TkJ:^o d 
OX^f 7^SffiffiiiEi?i:LTli, 0>J *. tf , 0 16 (a) tSt J; 5 t A"7Xii 
± fc IrI & P3 t»c © ffi ffl 5/ 7 * £ fig T n if J; v> 0 |S| ^ P3 # © ft tB 5/ 7 * It , ft W © « fi * « 

icfotx , isotiffi*«4it6n5t)OTfftnif -r & 4? *> , ffesi^^(D)tt» 40 

LTttf35fl5flHf*\ ^fe^5^^©^tc^LTttfg^-r?.^BiKMt^4l14©{£[ffi^4- 
*Stt*SS/7*-pa&tiJf«fcl#>o & *B 7 * « , 0 16 (b) ©J:dte«ia«©B!fffi}gtt* 
tt5feOt\ IA"7XlI©iJjT$?:n, ISjSti§Sol«(?)i^h, j£ fl" ft W © » 
5^AilL/-ci:#, »SJ-rs*S©fl[fflMt±x ( ft 3 ) T'4i6ti5. 

[ 0 0 5 4 ] 

[ft 3 ] 

<5 = 2 ;z (n— 1) h/A 

»fe«g?iJ«fc:»LT«:, fti 1 = 2 tt , *feO»fif«Tf«:BI£Oi 2*«gf 5h 
[ 0 0 5 5 ] 50 
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01 7 it^^mcommcomm 4 ic & it & r&mfe& 4 0 7 n m , nao. 65. ^ m mm 

5 IS JP 0 . 6mm©*gi)tieglftj i: r|li!5l 6 6 0 nm > NAO. 65, ftMM 
fdifiVo'. 6mm(DDVDI^E8ISJ £ l"ilifi 7 8 0 nm N NAO. 50, ft 

m Mm s « jv i . 2mmocDi)tiein*j * t> i2 is > n ± , s a m * t* * s % 

[ 0 0 5 6 ] 

#l<lfi£<D^IS4«:, g| 1 3Kfxtll«0»8B3 0f fi/D V DI»03t¥3fifci3^T, § 
Si! ft ? 2 0 1 lCtt*.T§#£ttifi^3 0 1 *E«Lfc*lJ«T?a&So S 58 ft ^ 3 0 1 t±D 
VDm<D*mWU-*f-20 1 a, *uy7i)tfl720 1 b. ft t£ til gg 2 0 1 c , 
CDfflOflftl/-f-3 0 1 a, * n >^ Aft^ig? 3 0 1 b, ft$£Bi§§ 3 0 1 c 5> 10 

[ 0 0 5 7 ] 

nffi<v&m 3 tmmic n fesss^fiffi <d «z £ s /h ^ a a-os ^ u > xc, cd 
** e> * #1 m to & m 4 t* a , wa^^jsoaisffKis^iftfiaEiftostJR^ak l t * a * ? 

1 0 5 ZSkffi LT&£fci6, C©I B B a i^ 1 0 5*fflt^c i:t:<j; ^ CD2&B3MCfg£ 
[ 0 0 5 8 ] 

f LT, CD3S<Z>KS'S£l$fc, ft®*? 1 0 5 httVal'l/ X \ 0 7 ©ffi^filf 20 
i05!it53ViRit, SHT^^-aX— * l 0 8tcJ:0MiE-rs<li:A<RltlT*fe«o 
[ 0 0 5 9 ] 

SLTtfttf, fit ffl m IE m \t m i 9 ic m -r «t ? k ft n *t & 4 nx m t & * ■» ft m m m # <d 

ft 

[ 0 0 6 0 ] 

H20tt*l8W©^«O^ffi5lcfeltS3t«*jfflaSII-e*SlliaSB8S^«BO«SI6«l 
[ 0 0 6 1 ] 30 

mmmmn^mm 1 0 it, ytte&mi* 2 0 urn \,?yt\£ y 9 7 ? •? 1 1 * m^x mm<om 

15, 15 £, iS^'>5;< tt^f n^i«±^f^SIt$5„ #§i|Jti<D^fS5&c43^T 
, )tE8ift2 0ttf^i'«T8oT < «l^-XOA-h'J7->*2 1 rttftiJtlT 
V S o «E»I«:2 0li*-h'Jy^2 1 CT , ' Jf X P 1 2^6i«E»St*ll OtC 

^en rf^x^SAj Sfi^flxt^in, x tr :/ f ;i/ * — * 1 3ic«toiHi^igib*tx 

, ^^7^77^1 1 lc «k 0 « $g © SH ^ V S £. . feSl/^ttiiA^bnSo 
[ 0 0 6 2 ] 

[ 0 0 6 3 ] 40 

6 *5 , ffi ft (D MM <D BWi I ~ 4 IC 15 X It , »fe&5?ffi§lc4 0 7 nm, ^fe^fi^^6 6 
Onm, *W»fif* 7 8 0 nm*«liLRlflLftii«, Wfe^S^^Eti 3 9 5- 4 1 5 n 
m £> IB B i&Sfif«tt6 4 5 - 6 7 0 n rn © §S B . *fl.»£*f*tt7 7 5-7 9 

[ 0 0 6 4 ] 
[ « BJi © 3b HI ] 

ttiK«Lftj;5t, * is tc «t n «\ %mfrz <DmMK*ytmmm#±izmy£i£ 
vauyx. z(Dttm]s>x*&ft<£t>2y5fa&.±K&®-i£itz-5jW}%i£, vjm&tytm 
vmicmmz nx mm ft cofommtt* KMttfoicm.it z ztiLfttiiiEm? t , ri » as k «t 
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ffiifnK±5^IS:«SOi6t4«lit#, ft IB £8 *£ # ± fc: m £ M 3: X # -y h^rJ^fiR 
[0®<E>fSlti£BiW] 

im I 1 *?£W<DmM<DBM I iCtStf % I" £ J8 jfc £ 4 0 7 n m , N A 0. 65, ft & ft till 
IfilO. 6mm«Dffe|^ieglftj ©KS, f5 £ , £ fc JH * T? * S ft v * 7 v 7 

©n§j££^-r 0 

[02] sft^^icfpj^ft^icfg^'rs^tBiRiio^s^^-ria 

[04] (a) (i^I2ilft©IrtIfr?.ISOSIt)tW0^^, I3«f*nfe±l*lHl«r 
ft i: © =F , (b) »4§ft¥l8©§ftffirt»&jt.fc0#ft (Eitft) ^l^lIlflTfti:©^^ 
0 

[05] ssif twi/t»ii^^x->7 na o^<t-f&=PM^£^-f0 

[07] tt1»U:/Xfc«iafiS?©tB»{&Brnfc#3^»«tt©gft*;^"ria 

[08] ffi #t fit H-rntc«t»5fi^-r?>iRMt, j^il/yX©f ^hMI^©iRi<OW^* 

[09]*^^OHSfi©Jg®2tC43ltS r^ffij^S4 0 7 nm, NAO. 6 5, ft RS ft fflfl 
1SIO. 6mm©ffe^«12i«<*J © M , S ^ > f t ii iS T' t 5 )t 1^ 'V ^ 7 7 ^ 

[mi o] <itsMiE*^-ess^ B s B ^?cD«8i^^->^^-r0 

[0 1 1] *r^U>X>'7htC^0Lfl^<Or3ViRM^:^-r0 

[01 2] (a) ttaviRfsoass ( m m ) fcM^^nsttffii c m m ) , (b) amjE 

[0 13] *II|<DiI»f I3lcfett5 fflj£l4 O 7 nm, NAO. 6 5 , ft fig ft 
fill £ ffi ff 0 . 6mm(Offfel)tieilftj t r^fl§$[S6 6 0 nm, NAO. 6 5, ft fig 
ft ffl & tii J¥ 0 . 6mm<DDVD&fttE§a*£ftJ £ £ t» £ IB fl , # £ , f fc(±?S£T*f 5^ 
t?>y?7'yX©#ij££^-r0 

[0 1 4] *&»«1lfJ«T»ffio4XS«'hi:4S#-©»1»u>XK. jfcfetftg#«©ft 

^■rs^®iRM^^-r0 

[0 1 5] 3ViRao«»]«rff5*Dy7Aft^3»S : ?±tJg«bfcia«^-rH 
[0 16] (a) «X^xi'«y^^{affl?iIE^?i;LT^^XS^±tc^fi5cLfcl5l;^F , 3t>C 
©fiffl'>7^©/^->, (b) f4fi[fflS/7^©Kiatt^*-V©WTffiJB«*^-rH 

[01 7] *«WO^iaSOJgll64t*Jlt* r^fflj^fi4 0 7 nm, NAO. 6 5, ft fig ft 
iSI@0. 6 mm<D*mmftmmMfoj £ ("Mi£S6 6 0 nm, NAO. 65, ft fig 
mm&mmO . 6mmQDVD2fcftfBlt«&{*J £ rflgffiififi7 8 0 nm, NAO. 5 0, 
ftSgftflUJStgJP 1 . 2mm©CD^^iBSIftJ * fe IC IB » , SftlilST'f § 

[01 8] *fe»s*«-e»ffi©iRS*'>fcfcsm — ©ttwuvxic, #^»s^«oft 

£M?6TAftLTCD^ftfB§lgl£M;:x*>y hi ^^tfctf , ilSSOl^t J; 0 %4 

[0 19] ft fA ft f& £ 1R H T* & 5 # ft sB 0J£ ft © ¥ m 7? IrJ £ ® 7? IrJ T- , « £ ^ H — 
T* & V» IE j£ H * ^ f 0 

[02 o] *ftw<DMiM<D&t& 5 ic&if %ytmm&mi&wr*& zm&mmn£&we>WLv& 
[02 i] »«ff8sg©«£#^«£-r*SiH«M©ttJfi*5S-ria 
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